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METHOD OF DISPENSINGA VOLATLE 
MATERAL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 61/194,618, filed Sep. 29, 2008, the disclo 
sure of which is incorporated herein by reference in its 
entirety. 

REFERENCE REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

Not applicable 

SEQUENTIAL LISTING 

Not applicable 

BACKGROUND 

1. Field of the Invention 
The present invention relates to methods of dispensing 

Volatile materials, and more particularly, to methods of dis 
pensing Volatile material according to pre-established pro 
gramming that aids in diminishing or preventing habituation. 

2. Description of the Background 
A multitude of volatile material diffusion devices or dif 

fusers exist in the marketplace. Many of such devices are 
passive devices that require only ambient air flow to disperse 
the liquid active material therein. Other devices are battery 
powered or receive household power via a plug extending 
from the device. A cord may be coupled between the plug and 
the device, or the plug may be mounted directly on the device. 

Various means for dispensing Volatile materials from Vola 
tile material diffusers are also known in the art. For example, 
Some diffusers include aheating element for heating a volatile 
material to promote vaporization thereof. Other diffusers 
employ a fan or blower to generate air flow to direct volatile 
material out of the diffuser into the surrounding environment. 
In another type of diffuser, one or more volatile materials may 
be emitted from the diffuser using a bolus generator that 
delivers a pulse of air to eject a scent ring. Still other diffusers 
that dispense Volatile materials utilize ultrasonic means to 
dispense the volatile materials therefrom. In addition, other 
diffusers utilize more than one of these means to vaporize 
and/or disperse Volatile materials. 
A problem with past volatile material diffusers is that a user 

may become accustomed to or habituated to a particular vola 
tile material. Habituation is a phenomenon that occurs when 
a person becomes use to a particular volatile material or 
fragrance Such that they no longer perceive the Volatile mate 
rial. Various diffusers have attempted to alleviate this prob 
lem. Some diffusers include a switch or other mechanism that 
is controlled by the user, whereby the user can change the 
intensity level at which the volatile material is dispensed. The 
manner in which the intensity level of the volatile material is 
varied is either mechanical or electrical in nature. 

Other diffusers include one or more containers having a 
volatile material therein, wherein a fan and/or a heater is 
periodically actuated to dispense the Volatile material at par 
ticular time intervals. 

Still other diffusers include at least two fragrances that are 
emitted in an alternating sequence. One Such diffuser 
includes a housing having first and second heaters, wherein 
the housing is adapted to releasably secure first and second 
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2 
containers having first and second wicks respectively extend 
ing therefrom. The wicks are disposed adjacent the heaters 
and the heaters are turned on and off in an alternating 
sequence to alternately emit the first and second fragrances. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a method 
of dispensing a volatile material includes the step of provid 
ing power to a volatile material diffuser having a diffusion 
element. The method further includes the step of operating 
the diffusion element for a randomly determined period of 
time, wherein the diffusion element is continuously activated 
and deactivated during the period of time at a randomly deter 
mined duty cycle. 

According to a further aspect of the present invention, a 
method of dispensing a volatile material includes the steps of 
providing power to a Volatile material diffuser having a dif 
fusion element, operating the diffusion element for a first 
randomly determined period of time, wherein during the first 
period of time, the diffusion element has a first characteristic. 
The method further includes the step of operating the diffu 
sion element for a second randomly determined period of 
time after the first period of time has elapsed, wherein during 
the second period of time, the diffusion element has a second 
characteristic. 

According to yet another aspect of the present invention, a 
method of dispensing a volatile material includes the steps of 
providing power to a Volatile material diffuser having a dif 
fusion element and automatically generating a first random 
number, N1, and a second random number, N2. The method 
further includes the step of operating the diffusion element for 
a period of time determined by multiplying N1 by a time 
factor, wherein the diffusion element is continuously acti 
vated and deactivated during the period of time for a duty 
cycle defined by multiplying N2 by a percent factor. 

Other aspects and advantages of the present invention will 
become apparent upon consideration of the following 
detailed description and the attached drawings, in which like 
elements are assigned like reference numerals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a volatile material diffuser 
according to the present invention; 

FIG. 2 is an exploded view of the volatile material diffuser 
of FIG. 1; 

FIG. 3 is a front elevational view of the volatile material 
diffuser of FIG. 1; 

FIG. 4 is a block diagram of circuits including a program 
mable device for controlling application of power to a heating 
device of the diffuser of FIGS. 1-3: 

FIG. 4A is a schematic of one embodiment of the circuits of 
FIG. 4; 
FIG.5 depicts a flow chart illustrating one embodiment of 

programming that may be implemented by a programmable 
device for operation of the heating device of the diffuser of 
FIGS. 1-3 or any other diffusion element; 

FIG. 6 is a plot depicting delivery rate versus time for a 
sample testing cycle of the programming depicted in FIG. 5; 
and 

FIG. 7 depicts a flow chart illustrating a further embodi 
ment of programming that may be implemented by the pro 
grammable device for operation of the heating device of the 
diffuser of FIGS. 1-3 or any other diffusion element. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, a volatile material diffuser 30 
generally includes a multi-piece housing 32 having an upper 



US 8, 197,762 B2 
3 

housing portion 34 and a lower housing portion 36 fastened 
together by heat-staking or other Suitable fastening means, 
including, for example, rivets, press fit, Snap fit, screws, ultra 
Sonic welding, adhesives, and the like. A container 38 is 
detachably retained within the lower housing portion36. The 
diffuser 30 further includes an electrical plug assembly 40 
having a plug portion 42 rotatably secured between the upper 
and lower housing portions 34, 36 and electrical contacts 44 
extending outwardly from the plug portion 42 for insertion 
into a conventional wall outlet (not shown) or other electronic 
device, as discussed in greater detail hereinafter. A collar 46 is 
disposed over the plug portion 42 to ensure proper engage 
ment of the upper and lower housing portions 34, 36 around 
the plug portion 42. 

The container 38 includes a volatile material disposed 
therein and a wick 48 in contact with the volatile material and 
extending out of the container 38. The wick 48 is adapted to 
draw the volatile material in the form of a liquid out of the 
container 38 toward an upper portion 49 of the wick 48. The 
container 38 is adapted for insertion into and securement 
within the housing 32. In particular, front and rear Surfaces 
50a, 50b of the container 38 include shell-shaped protrusions 
52 (only the shell-shaped protrusion on the front surface 50a 
is shown) extending therefrom. The container 38 is inserted 
into the lowerhousing portion36 by inserting the wick 48 into 
the housing 32 and thereafter moving the container 38 
upwardly. As the container 38 is moved upwardly, the shell 
shaped protrusion 52 on the front surface 50a of the container 
38 causes a slight outward deformation of a front wall 54 of 
the upper housing portion 34 to allow the protrusion 52 to 
pass into a similarly-shaped aperture 56 in the front wall 54 of 
the upper housing portion 34. As the container 38 is moved 
upwardly, the shell-shaped protrusion (not shown) on the rear 
surface 50b of the container 38 moves along a groove 60 
formed in a front surface 62 of the lower housing portion 36, 
as seen in FIGS. 2 and 3. As the shell-shaped protrusion 52 on 
the front surface 50a of the container 38 snaps into the aper 
ture 56, a top portion of the shell-shaped protrusion (not 
shown) on the rear surface 50b of the container 38 comes to 
rest at a top portion of the groove 60 that has a shape similar 
to a top portion of the shell-shaped protrusion. Pulling the 
container 38 in a downward direction causes a slight outward 
deformation of the front wall 54 of the upper housing portion 
34 to allow a user to remove and replace the container 38. 

Although the container 38 is shown as being secured within 
the housing 32 by shell-shaped protrusions 52, a neckportion 
of the container 38 may alternatively be designed to snap or 
screw into the housing 32. 
The volatile material within the container 38 may be any 

type of volatile material, for example, an insecticide, an insect 
repellant, an insect attractant, a disinfectant, a mold or mil 
dew inhibitor, a fragrance, a disinfectant, an air purifier, an 
aromatherapy scent, an antiseptic, an odor eliminator, a posi 
tive fragrancing volatile material, an air-freshener, a deodor 
izer, or the like, and combinations thereof. 

Referring to FIG. 2, the electrical contacts 44 are electri 
cally connected via conventional electrical conductors 70. 
such as wires or electrodes, to a heating device 72. The lower 
housing portion 36 includes a horizontal platform 74 extend 
ing generally perpendicularly from the front surface 62 of the 
lower housing portion 36. A heating device support 76 
extends upwardly from the platform 74 for holding the heat 
ing device 72. When the container 38 is inserted into the 
diffuser 30, the wick 48 thereof extends through a channel 80 
in the platform 74 such that the top portion 49 of the wick 48 
is disposed adjacent the heating device 72. The heating device 
72 applies heat to the wick 48 to enhance the rate at which the 
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4 
volatile material therein is evaporated. As volatile material is 
evaporated from the wick 48, the volatile material moves 
upwardly and out an aperture 82 disposed in the upper hous 
ing portion 34. 
The diffuser 30 further includes an adjustment mechanism 

88 that positions an upper portion of the wick 48 in one of a 
number of discrete positions relative to the heating device 72 
to change the intensity at which the Volatile material is evapo 
rated. The adjustment mechanism 88 includes a hollow cylin 
drical portion 90 that Surrounds and engages the upper por 
tion of the wick 48 to move same toward and away from the 
heating device 72. The adjustment mechanism 88 is similar to 
the adjustment mechanism described in Pedrotti et al. U.S. 
Pat. No. 6,931,202, the disclosure of which is hereby incor 
porated by reference in its entirety. A dial portion 92 is pro 
vided for rotating the cylindrical portion 90 to change the 
intensity at which the volatile material is evaporated. The dial 
portion 92 extends through an opening 94 in the front wall 54 
of the upper housing portion 34 such that a user can rotate the 
dial portion 92. An indicator 96 is preferably disposed on the 
front wall 54 of the upper housing portion 34 to provide an 
indication to a user of how to rotate the dial portion 92 to 
increase and decrease an intensity at which the Volatile mate 
rial is evaporated. 
The diffuser 30 described with respect to FIGS. 1-3 is 

described in greater detail in Zobele U.S. Pat. No. 6,996.335, 
the disclosure of which is incorporated herein in its entirety. 

Referring again to FIGS. 1 and 2, the diffuser 30 includes 
an adapter box 100 having a conventional electrical socket 
102 therein (FIG. 2), wherein the electrical contacts 44 
extending from the plug portion 42 of the diffuser 30 are 
inserted into and retained within the electrical socket 102. 
The adapter box 100 includes a set of electrical contacts 104 
extending therefrom for insertion into a conventional wall 
socket (not shown) to power the diffuser 30. The adapterbox 
100 includes a printed circuit board (PCB) 106 (FIG. 2) 
disposed therein for controlling the functionality of the heat 
ing device 72, as discussed in greater detail hereinafter. The 
adapter box 100 may be used with any diffuser known in the 
art. Optionally, the adapter box 100 may be replaced by a PCB 
106 that implements the same or similar functionality and 
which is disposed within the diffuser 30. 

FIG. 4 depicts a block diagram of circuits for controlling 
the operation of the heating device 72 of the volatile material 
diffuser 30. The circuits of FIG. 4 are carried by, for example, 
the PCB 106. A voltage regulator 200 known to those of 
ordinary skill in the art provides a regulated Voltage Vcc to a 
programmable device 202. In one embodiment, the program 
mable device 202 is an 8-pin flash based 8-bit CMOS micro 
controller PIC12F629 sold by Microchip Technology Inc. of 
Chandler, Ariz. The programmable device 202 includes a 
timer 204, a first random number generator 206, and a second 
random number generator 207. An optional drive circuit 208 
is connected between the programmable device 202 and the 
heating device 72. The optional drive circuit 208 may be 
carried by the PCB 106 and is utilized if the programmable 
device 202 cannot develop suitable power to operate the heat 
ing device 72. 

FIG. 4A illustrates one embodiment of the circuits of FIG. 
4, wherein the voltage regulator 200 is shown in a block A. 
The block A includes four diodes D1-D4 coupled in a full 
bridge configuration to develop a full wave rectified voltage 
from a 120VAC power supply. A resistor R1 and a Zener diode 
D5 are connected in parallel across the full wave rectified 
Voltage and first and second capacitors C1 and C2 are con 
nected in parallel between a terminal 199 and ground for 
filtering purposes. The components R1, D5, C1, and C2 
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together develop a 5V voltage for the programmable device 
202. A Zero-crossing of the A.C. Voltage input is sensed by 
circuitry comprising a resistor R2 and a Zener diode D6 to 
provide a timing reference to the programmable device 202. 
An output of the programmable device provides a control 
signal via a resistor R3 to a base of a transistor Q1. The 
collector of the transistor Q1 is connected to a first terminal 
210 of the heating device 72 and an emitter of the transistor 
Q1 is connected to ground. A second terminal 212 of the 
heating device 72 is connected to the full wave rectified 
voltage. The programmable device 202 controls how much of 
each pulse of the full wave rectified voltage that is applied to 
the heating device 72 by turning the transistor Q1 on and off 
for a predetermined amount of time during each pulse of the 
full wave rectified voltage. While this is not a conventional 
implementation of pulse width modulation (PWM), the con 
duction time of the heating device 72 is varied as if a PWM 
signal were applied thereto. 

In operation, the programmable device 202 senses the Zero 
crossing of the A.C. power Supply once every 8 milliseconds. 
The programmable device 202 is programmed to save param 
eters. Such as how much time has elapsed since the timer 204 
was activated, when the programmable device 202 deter 
mines that the diffuser 30 has been disconnected form the 
A.C. power supply. Specifically, when the diffuser 30 is dis 
connected from the A.C. power Supply, the programmable 
device 202 saves current parameters because the program 
mable device 202 does not sense the Zero-crossing for a 
period of more than 8 milliseconds while the capacitors C1 
and C2 discharge. The programmable device 202 subse 
quently restores the saved parameters when power is reap 
plied to the diffuser 30 and the programmable device 202 
senses the Zero crossing. 

FIG. 5 illustrates a first mode of operation that may be 
implemented by a programmable device that controls any 
diffusion element, such as the programmable device 202 that 
controls operation of the heating device 72. Operation begins 
at a block 214 after the adapter box 100 or diffuser 30 is 
plugged into an electrical outlet, wherein the block 214 ini 
tializes the timer 204 and the first and second random number 
generators 206, 207. Following the block 214, control passes 
to a block 216 that operates the first random number generator 
206 to generate a number N1. The block 216 also sets a duty 
cycle (an on or active time of the diffusion element divided by 
the total period, which includes the on and an off time) for the 
diffusion element, such as heating device 72, to: 

DUTY CYCLE=N1xPERCENTFACTOR 1. 

Thereafter, control passes to a block 218 that operates the 
second random number generator 207 to generate a number 
N2 and thereafter sets the timer 204 to a period of: 

CURRENT EMISSION TIME PERIOD (CETP) 
=N2XTIMEFACTOR 2 

A block 220 operates the diffusion element, such as the 
heating device 72, at the duty cycle and starts the timer 204 at 
the current emission time period (counting down). During 
Such current emission time period, the diffusion element is 
continuously activated and deactivated according to the duty 
cycle. 

Following the block 220, a block 222 determines if the 
current emission time period has elapsed. Control remains 
with the block 222 until the current emission time period has 
elapsed. Once the block 222 determines that the current emis 
sion time period has elapsed, control returns to the block 216 
where the first random number generator 206 generates a 
number N1 and operation continues to cycle through the loop 
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6 
of FIG. 5 including blocks 216, 218, 220, 222 until power is 
no longer provided to the adapter box 100 or diffuser 30. 

In an exemplary embodiment, the diffuser 30 of FIGS. 
1-4A was utilized to test the programming of FIG. 5. In such 
embodiment, the percent factor was set to 10% and the time 
factor was set to 1 hour. During each cycle through the blocks 
216, 218, 220, and 222 of FIG. 5, N1 was randomly selected 
between and including 1 and 10, such that the resultant duty 
cycle was between 10% and 100% and N2 was randomly 
selected between and including 6 and 12. Such that a particu 
lar duty cycle operates for a current emission time period 
between 6 hours and 12 hours. 

With reference to FIG. 6, a plot of the delivery rate (grams/ 
hour) versus time (hours) for this sample running of the 
programming of FIG.5 illustrates an advantage that is derived 
from Such programming to control the heating device 72. A 
solid line C represents a delivery rate of the heating device 72 
when the heating device 72 is operated at a duty cycle of 
100% over a period of 193 hours. As seen in FIG. 6, the 
delivery rate shown by the solid line C steadily decreases over 
time. In contrast, a broken line D illustrates the delivery rate 
of the heating device 72 when the duty cycle of the heating 
device 72 is varied over time according to one example of the 
programming of FIG. 5. Unlike the delivery rate shown by the 
solid line C, the delivery rate illustrated by the broken line D 
indicates spikes in the delivery rate each time a different duty 
cycle is applied to the heating device 72 according to the 
programming of FIG. 5. 

Although one specific embodiment of the equations for 
determining the current emission time period and the duty 
cycle of equations 1 and 2 is disclosed herein, a number of 
variations are possible. For example, the percent factor is 
preferably set to any percentage between about 1% and about 
99%, more preferably between about 5% and about 20%, and 
most preferably about 10%. The percent factor may also be 
set to a fractional percentage. Still further, the time factor is 
preferably set to any time period between about 10 seconds 
and about 8 hours, more preferably between about 1 minute 
and 2 hours, and most preferably between about 5 minutes 
and about 1 hour. The time factor may also be set to a frac 
tional time period (e.g. 6.2 minutes). 
Any range of numbers for N1 may be utilized, including 

fractional numbers. The range for N1 is preferably between 0 
and 100, and more preferably between 1 and 10. Further, any 
range of numbers for N2 may be utilized that would provide 
enough variation in the emission of the Volatile material to 
reduce, minimize, or prevent habituation. 
As noted above, the diffusion element of the first mode of 

operation (FIG. 5) is continuously activated and deactivated 
according to randomly selected duty cycles. The total periods 
defining the randomly determined duty cycles herein may be 
the same or different for each current emission time period 
(CETP). The total periods are preferably greater than 0 sec 
onds and less than the CETP more preferably between about 
/10 second and about (/2xCETP), and most preferably 
between about 1 second and about (/10xCETP). 

FIG. 7 illustrates a second mode of operation that is imple 
mented by a programmable device, such as the programmable 
device 202, to control operation of the heating device 72, or 
optionally any diffusion element. Operation begins at a block 
300 after the diffuser is plugged into an electrical outlet, 
wherein the block 300 initializes a timer and third and fourth 
random number generators. Following the block 300, control 
passes to a block 302 that operates the third random number 
generator to generate a random number N3. The block 302 
also sets the timer to a period of 
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CURRENTEMISSION TIME PERIOD=N3XTIME 
FACTOR 3) 

Thereafter, control passes to a block 304 that operates the 
fourth random number generator to generate a number N4 
and thereafter sets a characteristic of the diffusion element 
based on the following equation: 

CHARACTERISTIC OF DIFFUSION 
ELEMENT=N4XSELECTED CHARACTERIS 
TIC 4 

A block 306 operates the diffusion element, such as the 
heating device 72, at the characteristic and starts the timer at 
the current emission time period (counting down). 

Following the block 306, a block 308 determines if the 
current emission time period has elapsed. Control remains 
with the block 308 until the current emission time period has 
elapsed. Once the block 308 determines that the current emis 
sion time period has elapsed, control returns to the block 302 
where the third random number generator generates a number 
N3 and operation continues to cycle through the loop of FIG. 
7 including blocks 302,304,306,308 until power is no longer 
provided to the diffuser. 
A characteristic may be any feature of any diffusion ele 

ment that may be altered to aid in diminishing or preventing 
habituation. Various characteristics include, but are not lim 
ited to speed, intensity, temperature, frequency of actuation, 
length of actuation, duty cycle, and the like. Further, N4 is 
determined according to the characteristic and the appropri 
ate range for Such characteristic. Optionally, more than one 
characteristic may be set for a particular diffusion element 
and/or if more than one type of diffusion element is present in 
a diffuser, different characteristics may be set for the different 
diffusion elements and/or if two or more of the same type of 
diffusion element are present within a diffuser, different char 
acteristics may be set for each of the diffusion elements. 

Diffusion element(s) as referred to herein may be any type 
of element that promotes diffusion of a volatile material. 
Examples of diffusion elements include, but are not limited 
to, aerosol actuators, piezoelectric elements, heaters, fans, 
nebulizers, and the like. To that effect, any of the modes of 
operation disclosed herein may be utilized with any type of 
diffusion element and/or combinations of diffusion elements 
(e.g. a device that utilizes multiple heaters and a single fan, a 
device that utilizes a heater to diffuse a first volatile material 
and a fan to diffuse a second material, etc.). 

Although the programming as disclosed herein is 
described as being implemented within the programmable 
device 202 of the diffuser 30 of FIGS. 1-3, such programming 
may be implemented in any plug-in type diffuser, including 
diffusers that emit more than one volatile material. For 
example, the programming described herein may be imple 
mented in diffusers such as those described in Schroederetal. 
U.S. Pat. No. 5,647,053, Schroeder et al. U.S. Pat. No. 5,591, 
395, Pedrottietal. U.S. Pat. No. 6,931,202, Pedrottietal. U.S. 
Pat. No. 6,862,403, Walter et al. U.S. Pat. No. 6,857,580, 
Pedrotti et al. U.S. Pat. No. 6,917,754, Martens III, et al. U.S. 
Pat. No. 4,849,606, Leonard et al. U.S. Pat. No. 5,937,140, 
and Jaworski et al. U.S. Pat. No. 6,478,440, Porchia et al. U.S. 
application Ser. No. 1 1/427,714, and Neumann et al. U.S. 
application Ser. No. 12/319,606, the disclosures of which are 
incorporated herein in their entirety. Further, such program 
ming may be incorporated into any plug-in type diffusers 
known in the art that employ a heater. 

INDUSTRIAL APPLICABILITY 

The present invention provides a method of dispensing a 
volatile material, wherein the volatile material is emitted 
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8 
according to pre-established programming that seeks to 
reduce, minimize, or prevent habituation to the Volatile mate 
rial by the user. 
Numerous modifications will be apparent to those skilled 

in the art in view of the foregoing description. Accordingly, 
this description is to be construed as illustrative only and is 
presented for the purpose of enabling those skilled in the art to 
make and use the present invention and to teach the best mode 
of carrying out same. All patents and other references cited 
herein are incorporated by reference in their entirety. The 
exclusive rights to all modifications which come within the 
Scope of the appended claims are reserved. 

I claim: 
1. A method of dispensing a volatile material, the method 

comprising the steps of 
providing power to a volatile material diffuser having a 

diffusion element; and 
operating the diffusion element for a first randomly deter 

mined period of time, wherein the diffusion element is 
continuously activated and deactivated during the period 
of time at a first randomly determined duty cycle, 
wherein the first randomly determined duty cycle is 
determined by the equation N1xPERCENT FACTOR, 
and wherein the PERCENT FACTOR is between 1% 
and 99%. 

2. The method of claim 1, further including the step of 
operating the diffusion element for a second randomly deter 
mined period of time after the first randomly determined 
period of time has elapsed, wherein the diffusion element is 
continuously activated and deactivated during the second 
period of time at a second randomly determined duty cycle. 

3. The method of claim 1, wherein the diffusion element is 
a heater. 

4. The method of claim 1, wherein the first randomly deter 
mined period of time is determined by the equation 
N2XTIMEFACTOR 

5. The method of claim 4, wherein the TIME FACTOR is 
between about 10 seconds and 8 hours. 

6. The method of claim 5, wherein the TIMEFACTOR is 1 
hour and N2 is selected from an integer between and includ 
ing 6 and 12. 

7. The method of claim 1, wherein the PERCENT FAC 
TOR is 10% and N1 is selected from between and including 
1 and 10. 

8. A method of dispensing a volatile material, the method 
comprising the steps of 

providing power to a volatile material diffuser having a 
diffusion element; 

automatically generating a first random number, N1, and a 
second random number, N2; and 

operating the diffusion element for a period of time deter 
mined by multiplying N2 by a time factor, wherein the 
diffusion element is continuously activated and deacti 
vated during the period of time for a duty cycle defined 
by multiplying N1 by a percent factor wherein the per 
cent factor is 10% and N1 is selected from between and 
including 1 and 10. 

9. The method of claim 8, wherein the diffusion element is 
a heater. 

10. The method of claim 9, wherein the time factor is 
between about 10 seconds and about 8 hours. 

11. The method of claim 10, wherein the time factor is 1 
hour and N2 is selected from an integer between and includ 
ing 6 and 12. 


